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R estaurants are one of the most frequently visited public places where both smokers and non-smokers are involuntarily exposed to second hand smoke and the risk of serious adverse health effects. 1 In Western developed countries, there is increasing concern about the health effects of passive smoking in restaurants among both patrons and employees. In the past decade an increasing number of studies in the West have indicated strong public support for smoke-free restaurants, [2] [3] [4] [5] [6] [7] [8] [9] [10] but no studies have been reported from Asia. Although legislation banning smoking in bars and restaurants has been enacted in some developed countries, including Australia, New Zealand, France, and many states of the USA, 2 5-12 relatively little has been done in developing countries, where the problem is often much greater.
Since 1998, legislation in Hong Kong requires restaurants with more than 200 seats to designate at least one third of the seats as a no smoking area. However, the tobacco industry and many restaurant owners have consistently opposed proposals to restrict smoking in restaurants, arguing that smoke-free policies will result in a loss of business. This argument assumes that if smoking is totally banned, smokers will not dine out as often, despite good evidence from the USA, Canada, and Australia that turnover is not affected or has increased. 6 8 13-23 In June 2001 the Hong Kong Special Administrative Region government presented new legislative proposals for completely smoke-free restaurants and bars. 24 More evidence is needed on public preferences for smoke-free dining to support this area of tobacco control.
The aims of the survey were to assess public opinion on totally smoke-free restaurant policies, the frequency of restaurant use among smokers and non-smokers, and the self reported predictions of change in the frequency of restaurant use under smoke-free policies among Hong Kong adults.
These data were used to assess the possible impact of a totally smoke-free policy on the business of restaurants and were submitted to the government as part of the consultation process on the new legislative proposals.
SUBJECTS AND METHODS

Background
Hong Kong is an economically advanced post-industrial Special Administrative Region, in southern China, with a population of 6.8 million, 95% of whom are ethnic Chinese. As Hong Kong has almost universal telephone coverage for all households, 25 estimated at 99% after allowing for multiple lines (Dr J BaconShone, personal communication) telephone interviews are the most cost effective method to measure public opinion.
Subjects
The study population consisted of the Cantonese speaking adult population of Hong Kong, aged 15 years or above. A two stage random sample was obtained. The sample units in the first stage were households. Each eligible household was contacted by random digit dialling, 26 in which the last three numbers of the eight digit telephone number, which were selected by a simple random sampling method from telephone directories, were randomly generated using computer programs. Non-household numbers and those which were not in use were excluded. The second stage was to select randomly one subject aged 15 years or over within each eligible household. After telephone contact and self introduction, the interviewer explained the purposes of the study and oral consent was sought. The adult who answered the telephone was asked how many people aged 15 or above were living in that household. All eligible adults were listed, from the oldest to the youngest. One person was randomly selected for interview using the Kish grid. 27 No substitutions were allowed, and repeated call backs (maximum of 15) at different times of the day and on different days of the week were made if the selected person was not available. From November 1999 to January 2000 1320 eligible households were contacted; 169 (12.8%) of the 1320 selected subjects within these households could not be contacted and 74 (5.6%) households rejected the interview or had an answering machine. A total of 1077 subjects completed the interviews giving a response fraction of 81.6% (1077/1320).
Interview method
The questionnaire included sociodemographic characteristics (age, sex, education, marital status, place of birth, monthly income, and type of housing), tobacco use, as well as knowledge, attitudes, and beliefs toward smoking and passive smoking, frequency of eating in restaurants, past history of having avoided restaurants either because of tobacco smoke or because of smoke-free policies, and experiences of symptoms or discomfort from passive smoking in restaurants. The subjects were asked whether they agreed or not that the government should legislate to ban smoking completely in all restaurants and to predict how a smoke-free policy would affect their frequency of eating in restaurants in the future. Each interview took about 10 minutes to complete.
A current smoker was defined as one who now smoked at least one cigarette per day (at least seven cigarettes per week). Those who smoked less than one cigarette per day or seven cigarettes per week were designated as occasional smokers. Those who had never smoked at all, or smoked less than one cigarette per day for less than six months but had quit, were designated as never smokers, and those who had smoked at least one cigarette per day for at least six months but had quit were designated as ex-smokers.
Analysis
Means (SD) are presented for continuous variables, and the 95% confidence interval (CI) for differences between means and proportions was estimated by confidence interval analysis software. 28 Significance was assessed by χ 2 tests. To examine the predictors of support for smoke-free policies, forward stepwise binary logistic regression was carried out to calculate multi adjusted odds ratios (OR) and the 95% CI of OR with the SPSS for Windows LR procedure. 29 Predictors examined included the participant's age, sex, education, smoking pattern, marital status, number of times eating in restaurants per week, previously avoided restaurants because of smoking, and experience of symptoms and discomfort. All tests for significance were two tailed, with the level of significance at p < 0.05.
RESULTS
Subject characteristics
There were 522 (48.5%) males and 555 (51.5%) females, aged 15-84 years with a mean (SD) age of 40.4 (15.6) years and a median of 40 years. Twenty three per cent had primary or lower education and 20.5% had university education. The sample had similar distributions in sex, age, place of birth, and marital status as those in the Hong Kong population 30 (absolute differences less than five percentage points). However, slightly more of our subjects had tertiary education than the Hong Kong population (20.5% v 15.2%). The proportion of daily smokers among the sample (12.3%, 95% CI 10.4% to 14.3%) was slightly less than that estimated by the Government Household Survey in the general population 31 (13.9%) in 2000.
Smoking pattern
Seven hundred and sixty two (70.8%, 95% CI 68.0% to 73.5%) respondents were never smokers, 133 (12.3%, 95% CI 10.4% to 14.3%) were daily smokers, and 24 (2.2%, 95% CI 1.4% to 3.3%) were occasional smokers, while 158 (14.7%, 95% CI 12.6% to 16.8%) were ex-smokers. More males (21.8%) than females (3.4%) smoked daily (p < 0.001). For the analyses below, never smokers and ex-smokers were grouped as non-smokers and daily and occasional smokers, as current smokers. A higher proportion of smokers than non-smokers reported patronage of restaurants (table 1) . Equal proportions of smokers and non-smokers reported visiting restaurants with children.
The majority of both non-smokers and smokers reported that they believed passive smoking can cause lung cancer and is harmful to the health of children and adults, but non-smokers' reactions were significantly more negative towards passive smoking than smokers. More than half of non-smokers (56.1%, 95% CI 52.9% to 59.3%) compared with just over a quarter of smokers (28%, 95% CI 21.0% to 35.1%) had avoided a restaurant because of smoking (table 1) .
Attitudes to smoke-free policies, knowledge, and experiences Seven hundred and thirty seven (68.9%, 95% CI 66.2% to 71.7%) subjects "agreed or strongly agreed" that the government should introduce a totally smoke-free policy covering all restaurants.
The majority (77.2%, 95% CI 74.7% to 79.7%) of respondents anticipated no change in their patronage of restaurants if there was a totally smoke-free policy. Almost one in five (19.7%, 95% CI 17.3% to 22.1%) indicated that they would dine out more often, and only 3.2% (95% CI 2.2% to 4.4%) would decrease their patronage. Twenty per cent of smokers would dine out less often but 22.5% of non-smokers would dine out more often (table 1) .
Only 8.0% (95% CI 6.4% to 9.8%) of respondents reported that currently they either did not eat out, or ate out less than once a week. In this subgroup 22.1% (95% CI 13.9% to 32.3%) of respondents indicated that if restaurants were smoke-free, they would dine out more.
A substantial proportion of respondents expressed concern about passive smoking. Fifty two per cent (95% CI 49.0% to 55.0%) reported having left a restaurant because of tobacco smoke, 28% of whom were smokers. In contrast, only 3.6% (95% CI 2.6% to 4.9%) of respondents (nearly all of them smokers) reported having avoided going to a restaurant because smoking was not permitted.
The respondents' knowledge about the health risks associated with active and passive smoking and levels of experience of discomfort and symptoms from exposure to passive smoking was high. Ninety seven per cent agreed that smoking is hazardous to health. Although few knew that smoking can cause impotence in males (13.9%), about half knew that smoking can result in increased skin aging (52.7%).
Ninety one per cent (95% CI 88.9% to 92.5%) "often or sometimes" experienced at least one discomfort or feeling of dissatisfaction, and 47.4% (95% CI 44.4% to 50.4%) "often or sometimes" experienced at least one symptom. During the past one month, 69.4% (95% CI 66.6% to 72.1%) reported that they were "often or sometimes" exposed to second hand smoke in restaurants (table 2) .
Support for totally smoke-free restaurants was higher in women (75.6%) than men (61.8%), in married (70.9%) rather than single (63.9%) individuals, in non-smokers (75.7%) than smokers (29.0%), and in people who had avoided restaurants in the past because of smoking or had past experience of discomfort or symptoms from passive smoking in restaurants (table 3) .
Although support for a totally smoke-free policy was related to smoking status, it was not related to the number of cigarettes smoked.
To determine the predictors of respondents' support for a totally smoke-free policy (agree or strongly agree = 1, disagree, strongly disagree or no opinion = 0), stepwise binary logistic regression was computed to test nine independent variables (table 3). The final model selected five significant predictors. Non-smokers, people who ate three times or less per week in restaurants, those who had avoided restaurants because of smoking, and those who had had experiences of discomfort or dissatisfaction from exposure to passive smoking in restaurants were more likely to support a totally smoke-free policy. There was no consistent trend for educational level. Those with primary or tertiary level education were more likely to support a smoke-free policy than those with secondary schooling. Non-smokers were about five times as likely as smokers to support a smoke-free policy (OR 4.8). The other variables tested were not significant predictors.
Impact on patronage
In December 2000 the estimated population aged 15 years or older in Hong Kong was 5 691 582; this figure was used to 
DISCUSSION
Much public debate has taken place on the need for totally smoke-free restaurants. Our analysis of a sample of Hong Kong adults clearly indicates a strong community desire for totally smoke-free dining and that smoke-free policies are likely to increase overall patronage of restaurants in Hong Kong. Although there are similar results from previous studies, 13 14 23 31 the present report is the first comprehensive survey on this issue in Asia. Our findings have provided the government with a reliable assessment of the public's opinion to support stronger and more comprehensive tobacco control measures including totally smoke-free policies for restaurants, bars, and other indoor workplaces. 24 We found no clear effects of age, sex, and marital status on support for a total ban. The respondents had high level of knowledge of the health hazards of both active and passive smoking, although some important gaps remain and should be addressed. However, although a knowledgable population and a high level of awareness of the health risks might appear to be a necessary basis for majority support for smoke-free policies, we found that current levels of individual knowledge were not significant predictors of support when other covariates were considered. Instead, previous experiences or behaviours were strong predictors. For example, those who dined out most infrequently, who had had bad experiences, or either had been prompted to leave a restaurant because of smoke or had avoided smoky restaurants, were most likely to be supportive.
These results suggest that public health advocacy for support of smoke-free policies should aim to help individuals to internalise general knowledge into their health awareness, experiences, and behaviours. Immediate experiences of discomfort and symptoms from second hand smoke in restaurants are common but could have been accepted or ignored by the majority. People need to be prompted to respond when they are exposed to second hand smoke, and to voice their feelings of discomfort caused by the exposure. Armed with the knowledge that second hand smoke can cause serious long term harm in addition to immediate discomfort, potential customers would be more strongly motivated to avoid further exposure by avoiding restaurants which allow smoking. The next step is to promote greater population demand for smoke-free dining when people visit restaurants. When such attitudes and behaviours have become common, we anticipate there will be even stronger support for legislation on smoke-free restaurants and other public places. As expected, smoking status was among the strongest predictors for support for smoke-free policies. When given a choice, non-smokers were more likely to want restaurants to be totally smoke-free, while smokers were more likely to prefer a separate smoking area. However, as in other surveys, 3 9 some smokers (29%) also supported a totally smoke-free policy. Although smokers were more likely than non-smokers to say they would dine out less often if a smoking ban was introduced, most smokers' (76%) would not change their dining out frequency. As there were more non-smokers in the population and 23% of them would go more often, the predicted net result would be an increase in patronage. These results are consistent with those of previous studies based on self reports, which predicted changes in frequency of restaurant use among adults after implementation of a smoke-free policy, and with reports from the USA, Australia, and Canada of either predicted or actual increases in business. 6 9 13-21 32 No similar studies have been reported in Asia on predicted or real changes in restaurant business after a total ban. Using a conservative approach, we estimated a net increase of 1.3% in business, or 455 328 extra meals per week. A sensitivity analysis, based on the lower bound of the confidence interval of the proportion who would dine out more and the upper bound for those who would dine out less, gave a neutral or marginally positive result with the increase in business reduced to 0.03%. In New York, Corsun and colleagues 33 found there was no overall negative impact, with the increased revenue from patrons favouring smoke-free dining balancing the loss from those who withdrew.
The findings confirm that Hong Kong restaurant owners could expect an increase in customers if smoking is banned in all restaurants, because the proportion of people who would go more often is much greater than the proportion who would go less, while the great majority will not change their frequency. The fear of losing business is not supported by this estimate on predicted changes before legislation here nor the actual changes reported elsewhere after legislation.
Administration of the interview by unblinded investigators could have biased our subjects' responses, although the use of structured questionnaires and standardised interview techniques should have minimised interview bias. Our findings must be interpreted with some caution since respondents were reporting behavioural intentions in response to a hypothetical event. The 82% response fraction was high for telephone surveys, but we had no data to check for non-response bias. Slight differences in education between study participants and the entire population of Hong Kong could limit slightly the generalisability of our findings, but this was controlled for in the calculation of predictors.
The economic impact of legislation for totally smoke-free restaurants is a critical issue for policymakers concerned about second hand smoke exposures of customers and employees. Assessment of the potential economic impact of such legislation should be based on objective evidence available from consumers in the general population and not simply from the speculation of restaurant owners, many of whom have apparently been influenced by predictions of harm to their business by the tobacco industry. Before the new law is brought into force, the only feasible way to assess the impact on business is by assessing predicted changes in patronage. These findings from public surveys in Hong Kong and predictions of the impact of legislation to prevent exposures to second hand smoke on restaurant patronage are consistent with others on the outcome of smoke-free policies in Australia and the USA. They provide policymakers with an objective appraisal of public opinion and the likely impact of tobacco control measures intended to reduce workers and customers exposures to second hand smoke. The findings will strengthen the government's case for new legislation when the bill is debated in the Hong Kong Legislative Council in 2003.
The results support the majority of other studies which have examined staff or customer opinions, business revenues, sales tax receipts, and international tourism and have found no overall negative impact on the catering and hospitality industry, and a significant increase in revenues in some.
What this paper adds
The tobacco industry consistently claims that legislation on smoke-free restaurants will damage revenues in the catering industry. Evidence from developed countries shows that, overall, business will remain stable or increase after a total ban. There is strong community support for a totally smoke-free policy in restaurants in Hong Kong, a population with large sex differences in smoking prevalence. A smoke-free policy is likely to increase overall patronage of restaurants. Under the most extreme unfavourable assumptions in this Asia community, the outcome is likely to be neutral in terms of catering business revenues. The predictive factors for the support of totally smoke-free policies were non-smoking status, lower frequency of eating out in restaurants, avoidance of restaurants in the past because of smoking, and experience of discomfort or other adverse reactions from exposure to second hand smoke in restaurants.
